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PAGE 15.0

The purpose of Page 15.0 and 15.1 is to demonstrate the calculations used in developing the investment for the Outside
Plant used in provisioning a local loop. In order to demonstrate these calculations it is necessary to establish the "A Cost"
and "B Cost" for the cables. Since Pacific Bell's material costs are proprietary. dummy costs will be used:

A COST BCOST
TYPE OF CABLE FRC $ / Sheath-foot $ I Pair-foot

Copper Underground Cable 5C 3.00 0.0100

Copper Buried Cable 45C 7.00 0.0100

Copper Aerial Cable 12C 3.00 0.0100

Fiber Underground Cable 85C 2.00 0.0600

Fiber Buried Cable 845C 8.00 0.0600

Fiber Aerial Cable 812C 2.00 0.0600

For this demonstraction only A and B costs for one copper and one fiber cable is required in each formula. Nomatly each
formula would be used for each type of cable.

For demonstraction purposes dummy cabte sizes, modification factors, utilization percentages, pole line cost, conduit
costs, and number of channels will also be used:

Copper Cable Size

Modification Factor

Number of Channels

Pole Line Cost per Foot

550 pairs

1.10

672

4.02

Fiber Cable Size 48 fibers

Cable Utilization 75%

Equipment Utilization 80%

Conduit Cost per Duct-Foot 12.00

The tentth for all calculation will be 1000 feet. In the model the length would be calculated by multipling the feeder or
distribution length by the appropriate % mix from the appropriate density zone to determine the cable length for each
type of cable ( underground, buried and aerial ). In the catculation for fiber cables "4 Fibers" is multiplied

In the calculation for fiber cables, the cable size is multiplied by "4 Fibers". The calculation is required to reflect the 4 fibers
used for each digital loop carrier system (two working fibers and two protection fibers).



COST PROXY MODEL

FORMULAS FOR CALCULATING THE
tNV!STMENTPERLOOP

COPPER CABLES· FRee SC, 12C, & 45C
(use Buried Copper Cable - ~5C)

Length x [(A-Cost + (B-Cost x Cable Size» 1Cable Size 1Cable Utilization x Modifying Factor]

1000 x [(7.00 + ( .0100 x 550» 1550 1.75 x 1.10] = 33.33

FIBER CABLES· FRee lie, 812C, & 845C
(use Aerial Fiber Cable - 812C)

5/24/96

PAGE 15.1

Length x{[(A-Cost + (B-Cost x Cable Size» 1Cable Size) x 4 Fibers 1Cable Utilization x Modifying Factor] 1
(# of Channels x Equipment Utilization)}

1000 x {[(2.00 + (.0600 x 48» 148) x 4/.75 x 1.10] 1(672 x .80)} = 1.11

POLE LtNE tNVESTMENT • FRC 1C
FOR COPPER CABLES

FEEDER
Length x (Pole Line 1Cable Size 1Cable Utilization) x 2nd Cable Factor

1000 x (4.02/550/.75) x .80 = 7.80

DISTRIBUTION
Length x (Pole Line 1Cable Size 1Cable Utilization)

1000 x (4.02/550/.75) = 9.75

POLE LtNE ItM!STMlNT • FRC 1C
FOR FIBER CABLES

Length x [«Pole Line 1Cable Size) x 4 Fibers 1Cable Utilization» 1(Channels x Equipment Utilization)]

1000 x [«4.02/48) x 41 .75) 1(672 x .80)] = .83

CONDUIT IWES.,.NT - FRC 4C
FOR COPPER CABLES

Length x (Conduit 1Cable Size 1Cable Utilization)

1000 x ( 12.00/550 1.75) = 29.09

CONOUtT tNYESTMENT • FRC 4C
FOR FillER CABLES

Length x [«Conduit 1Cable Size) x 4 Fibers 1Cable Utilization) 1(Channels x Equipment Utilization)] 13

1000 x [«12.00 148) x 4/.75) 1(672 x .80)] 13 = .83
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COST PROXY MODEL

HOW THE INVESTMENTS ARE CALCULATED
FOR THE LOCAL LOOP

The purpose of this handout is to provide examptes of how the COST PROXY MODEL calculates the investments for
the local loop. In order to provide this example, the "A and B Costs" for cables must be shown. Since Pacific Bell's
A and B Costs are considered proprietary. dummy A and B Costs will be used for these examples:

BCOST
($ I PR-FT or FIBER-ED

0.0100
0.0100
0.0100
0.0600
0.0600
0.0600

A COST
<$ / SH-ED

3.00
7.00*
3.00
2.00
8.00*
2.00

* Includes trenching cost

FRC
(Fjeld Rewting Code)

5C
45C
12C
85C

845C
812C

UNIT
DllCRPTION

COPPER UNDERGROUND CABLE
COPPER BURIED CABLE
COPPER AERIAL CABLE

FIBER UNDERGROUND CABLE
FIBER BURIED CABLE
FIBER AERIAL CABLE

In add1tion to these unit investments, atl the unit investments and modifytng factors from the Cost Proxy Model package
wit! be used. When an unit investment or factor from that package is used, the page number (PAGE 1.0) is shown for the
table the investment or factor was taken from.

Typical customer record for a loop with feeder length UNDER 9000 feet (data contained in the record but not related to
these calculations was omitted for clarity)

DtlTRItIUTION

Q.Yi

QE..
SERVICE

lM8E
CENTER
LQWj

S&
!IAfEB

CODE,)
P1STJWUT10 CUST<MB CU8T!MB S& S& DIlL

PISTANCE LATITUDE LONGITUDE LADTUPE LONGITUDE PENSITY
DIlL

TERRAIN

1FR PLMOCA11 210201 6050002004 1299 38.46 -120.81 38.47 -120.82 Z2 M

The first step made in the model is to determine the distribution cable lengths by technology ( UG, buried, and aerial).
To accomplish this the model UHS the "DISTRIBUTION DISTANCE" and the % MIX for distribution from the table on
PAGE 1.0. The model uses the "DIST DENSITY" ( Z2 = Density 11 - 50 ) to determine which % mix to use from that
table. The "DIST DENSITY" is also used to select the 8verage distribution cable sizes from PAGE 2.0, the level
of utilization from PAGE 3.0, and combined with the "DIST TERRAIN" ( M =Medium Difficulty) it selects the modifying
factor for terrain for each technology from PAGES 7.0, 8.0, and 9.0.

, ReITH OF DISTRIBUTION
BY TECHNOLOGY

TYPE OF
CABLE

UNDERGROUND
BURIED
AERIAL

OIST. % MIX
LENGTH (PAGE 1.0)

1299 3%
1299 60%
1299 37%

LI!NGTHS
39 Feet
n9Feet
481 Feet

AVERAGE
Dtl1W8UTION

CABLE SIZE
(PAGE 2.0)
243 Pairs
298 Pairs
201 Pairs

AVERAGE
DISTRIBUTION
UnLIZATION %

(PAGE 3.0)
36%
36%
36%

MODIFYING
FACTOR

(PAGE7.0,
e.o. &9,0)

1.00
1.26
1.00
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COST PROXY MODEL

The investments for distribution cables are calculated using these numbers:

5/24/96

TYPE OF FORMULA

CABLE
UNDERGROUND

BURIED
AERIAL

Length x [(A-Cost + (B-Cost x Cable Size» / Cable Size / Cable Utilization x Modifying Factor]

39 feet x « 3.00 + ( .0100 x 243 pairs» /243 pairs /36% x 1.00) = $2.42
779 feet x « 7.00 + ( .0100 x 298 pairs» /298 pairs /36% x 1.26) =$91.31
481 feet x«3.00 + ( .0100 x 201 pairs» /201 pairs /36% x 1.00) =$33.30

The investments for supporting structure are calculated using the cable lengths of the technology requiring the structure.
Conduit uses the length of underground cable and pole line uses the aerial C8b1e length. The model uses the "DIST
DENSITY" ( Z2 =Density 11 - 50 ) and the "DIST TERRAIN" ( M =Medium Difficulty ) to determine which structure
unit investments to use from PAGE 4.0 ( Pole Line) and PAGE 6.2 ( Conduit for Distribution ). These investments are
muttiplied by the length and then divided by the cable·size and cable utilization to develop the structure investment
per pair-foot.

Pole Line Unit Investment (PAGE 4.0 ) = $4.96 Conduit Unit Investment ( PAGE 6.2 ) =$9.50

TYPE OF
STRUCTURE
POLE LINE
CONDUIT

FOIUIIULA Length x (Pole Line / Cable Size / Cable Utilization)
FOIUIIULA Length x (Conduit / Cable Size / Cable Utilization)

481 feet x (4.96/201 pairs / 36% ) =$32.97
39 feet x ( 9.50 / 243 pairs / 36% ) =$4.24

The final investments to be determined for the distribution are the terminal and service drop investments. These invest­
ments are not calctJlated in the model, they're taken right off the tables on PAGE 10.0 (Terminals) and PAGE 11.0 ( Drops)
using the density zone for distribution.

Terminal Investment ( Density 11 - 50 ) = $232.20

FElDER

Service Drop Investment ( Density 11 -50) = $160.67

The investments for copper feeder cables and their supporting structure are calculated in a similar manner using the
data from the customer record pertaining to the feeder plant.

CLASS WIRE SAl

OF CENTER (TAPER
SERVICE ( ClLl ) CODE #) CBG

FEEDER
DISTANCE

WIRE WIRE
CENTER CENTER SAl SAl FEEDER FEEDER

LATITUDE lONGITUDE LATITUDE lONGITUDE DENSITY TERRAIN

1FR PLMOCA11 210201 6050002004 6300 38.48 -120.84 38.47 -120.82 Z2 M

UllGTH OF COPPER FEEDER
ElY TECHNOLOGY

TYPE OF
CMLE

UNDERGROUND
BURIED
AERIAL

FEEDER % MIX
LENGTH (PAGE 1.0)

6300 39%
6300 16%
6300 45%

LltlGTHS
2457 Feet
1008 Feet
2835 Feet

AVEftAGE
COPPER FEEDER

CA8LESIZE
(PAGE 2.0)
952 Pairs
182 Pairs
248 Pairs

AVERAGE
COPPER FEEDER

UTILIZATION %
(PAGE 3.<»

59%
59%
59%

MODIFYING
FACTOR

(PAGE 7.0,
8.0. & 9.0)

1.00
1.26
1.00
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COST PROXY MODEL

The investments for copper feeder cables are calculated using these numbers:
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TYPE OF FORMULA

CABLE
UNDERGROUND

BURIED
AERIAL

Length x «A-Cost + (B-Cost x Cable Size» / Cable Size / Cable Utilization x Modifying Factor}

2457 feet x {{ 3.00 + ( .0100 x 952 pairs »/~ pairs / 59% x 1.00) =$54.77
1008 feet x {( 7.00 + ( .0100 x 182 pairs» /182 pairs /59% x 1.26) =$104.32
2835 feet x {( 3.00 + (.0100 x 248 pairs» /248 pairs f59"A. x 1.00) =$106.18

Pole Line Unit Investment (PAGE 4.2 ) =$4.91 Conduit Unit Investment ( PAGE 5.0 ) = $20.25

TYPE OF
STRUCTURE
POLE LINE
CONDUIT

FORMULA Length x (Pole Line / Cable Size f cable Utilization)
FOl'tMULA Length x (Conduit f Cable Size / Cable Utilization)

2835 feet x ( 4.91 /248 pairs f 59% ) =$95.13
2457 feet x ( 20.25 /952 pairs / 59% ) =$88.58

The final investment for the feeder is the SAl ( Serving Area Interface) arid is obtained directly from the table on PAGE 12.0.

SAl Investment ( Density 11 - 50 ) = $64.39

SUMMARY OF OUTSIDE PLANT INVESTMENTS

Description of Plant
Distribution Plant

Underground Copper Cable
Buried Copper Cable
Aerial Copper Cable
Pole Line
Conduit
Terminal
Service Drop

Feeder Plant
Underground Copper Cable
Buried Copper Cable
Aerial Copper Cable
Pole Line
Conduit
SAl

Units Investment

39 $2.42
779 $91.31
481 $33.30
481 $32.97
39 $4.24
1 $232.20
1 $180.67

Total Distribution $557.11

2457 $54.77
1008 $104.32
2835 $106.18
2835 $95.13
2457 $88.58

1 $64.39

Total Feeder $513.37

TOTAL LOOP ( < 9000") $1,070.48
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Typical customer record for a loop with feeder length~ 9000 feet (data contained in the record but not refated to
these calculations was omitted for clarity)

5/24/96

CLASS

OF
SERVICE

WIRE

CENTER

(CLLI)

SAl

(TAPER

CODE#) CBG
DISTRIS.

DISTANCE

CUSTOMER CUSTOMER

LATITUDE LONGITUDE

SAl

LATITUDE

SAl

LONGITUDE

DIST.

DENSITY

DIST.

TERRAIN

1FR STCKCA11 210701 6050002006 4622 38.41 -120.76 38.41 -120.78 Z2 M

The first step made in the model is to determine the distribution cable lengths by technology (UG. buried. and aerial).
To accomplish this the model uses the "DISTRIBUTION DISTANCE" and the % MIX for distribution from the table on
PAGE 1.0. The model uses the "DIST DENSITY" ( Z2 =Denatty 11 - 50 ) to determine which % mix to use from that
table. The "DIST DENSITY" is also used to select the average distribution cable sizes from PAGE 2.0. the level
of utilization from PAGE 3.0, and combined with the "DIST TERRAIN" ( M=Medium DlfIiculty ) it selects the modifying
factor for terrain for each technology from PAGES 7.0, 8.0, and 9.0.

LING11t OF DISTRIBUTION
BY TECHNOLOGY

TYPE OF
ca.E

UNDERGROUND
BURIED
AERIAL

OI8T. %.X
LENGTH (PAGE 1,0)

4622 3%
4622 60%
4622 37%

LENGTHS
139 Feet

2773 Feet
1710 Feet

AVIMGE
DtS~

CA8LE1IZE
(PAGE2,Q)

243 Pairs
298 Pairs
201 Pairs

AVERAGE
DISTRIBUTION
UTILIZATION %

(PAGE 3,0)
36%
36%
36%

MODIFYING
FACTOR

(PAGE 7.0,
8.0,&9ID

1.00
1.26
1,00

The investments for distribution cables are calculated using these numbers:

TYPE OF FORMULA

CABLE
UNDERGROUND

BURIED
AERIAL

Length x [(A-Cost + (B-Cost x Cable Size» / Cable Size / Cable utilization x Modifying Factor]

139 feet x« 3.00 + ( ,0100 x 243 pairs »/243 pairs /36% x 1.00) =$8.63
2773 feet x «7.00 + ( .0100 x 298 pairs » /298 pairs /36% x 1.26) =$325.04
1710 feet x « 3.00 + ( .Q1oo x201 pairs» /201 pairs /36% x 1.00) =$118.40

The Investments for supporting structure are calculated using the cable lengths of the technology requiring the structure,
Conduit uses the length of underground C8bIe and pole line uses the aerial cable length. The model uses the "DIST
DENSITY" ( Z2 =Density 11 - 50 ) and the "OIST TERRAIN" ( M =Medium Dffficufty ) to determine which structure
unit investments to use from PAGE 4.0 ( Pole Une ) and PAGE 6.2 ( Conduit for Distribution ). These investments are
multiplied by the length end then divided by the cable size and cable utilization to develop the structure investment
per pair-foot.

Pole Line Unit Investment (PAGE 4.0 ) =$4,96 Conduit Unit Investment ( PAGE 6.2 ) =$9.50

TYPE OF
STRUCTURE
POLE LINE
CONDUIT

FOfIlMULA Length x (Pale Line / Cable Size / C8bIe Utilization)
FOlUIULA Length x (Conduit / Cable Size / Cable Utitization)

1710 feet x (4.96/201 pairs /36% ) ~ $117.21
139 feet x ( 9.50 / 243 pairs /36% ) = $15,09
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The final investments to be determined for the distribution are the terminal and service drop investments. These invest­
ments are not calculated in the model, they're taken right off the tables on PAGE 10.0 ( Terminals) and PAGE 11.0 ( Drops)

using the density zone for distribution.

Terminal Investment ( Density 11 - 50 ) =$232.20 Service Drop Investment ( Density 11 -50) =$160.67

Since the feeder portion of this loop is mlEB 9000. the investments are based on fiber feeder cables. The investments for
fiber cables and their supporting structure are calculated in a similar manner using the data from the customer record

pertaining to the feeder plant.

CLASS

OF

SERVICE

1FR

WIRE

CENTER

(ClLl )

STCKCA11

SAl

(TAPER

CODE#)

210701

CBG

6050002006

FEEDER

DISTANCE

15400

WIRE

CENTER

LATITUDE

38.41

WIRE

CENTER

LONGITUDE

·120.78

SAl

LATITUDE

38.4

SAl

LONGITUDE

·121.73

FEEDER

DENSITY

Z3

FEEDER

TERRAIN

M

Note: The FEEDER DENSITY for this loop is different from 1he distribution density (Z3 = Density 51 - 150 ).

l.I8TH Of FIBER FEEDER
BV TlCHNOLOGv

TYPE OF

CMLE
UNDERGROUND

BURIED
AERIAL

FEEDER % MIX
LINGTH <PAGE 1.0)

15400 66%
15400 7%
15400 27%

LIIITHS
10164 Feet
1078 Feet
4158 Feet

AVERAGE
El8eRCAllLE
CA8LESIZE
(PAGE 2.0)
48 Fibers
48 Fibers
24 Fibers

AVERAGE
FIBERCAllLE

UTILlZAnON %
(PAGE 3.0>

67%
67%
67%

MODIFYING
FACTOR

(PAGE 7.0,
8,0, &9,Q)

1,00
1,24

1.00

The investments for fiber feeder cables are calculated using these numbers plus the "EQUIPMENT UTILIZATION"
(PAGE 3.0) and the "CHANNEL CAPACITY" (PAGE 13,0):

Pair-Gain Equipment Utilization =71 %
Channel Capacity of Equipment = 96

TYPE OF FORMULA

CABLE
UNDERGROUND

BURIED
AERIAL

Length x([«A-Cost + (B-Cost x Cable Size» / Cable Size) x 4 Fibers / Cable Utilization
x Modifying Factor] / (## of Chennels x Equipment UtiliZlltion)}

10164 x ([(2.00 + (.0600 x 48» /48) x 4/.67 x 1.00] / (96 x .71)} =$90.51
1078 x {«(8.oo + (.0600 x 48» /48 ) x 4/ .67 x 1,24] / (96 x .71)} =$26,54
4158 x {«(2.oo + (.0600 x 24» /24 ) x 4/ .67 x 1,00] / (96 x .71)} =$87.00

Pole Line Unit Investment (PAGE 4.2 ) = $5.53 Conduit Unit Investment <9000 ft.( PAGE 5.0 ) =$24.48
Conduit Unit Investment >9000 ft.( PAGE 6.0 ) =$35.65

TYPE OF
STRUCTURE

POLE LINE
CONDUIT

FORMULA Length x [«Pole Line / Cable Size) x 4 Fibers / Cable Utilization» / (## of Channels
x Equipment Utilization)]

FORMULA Length x [«Conduit / Cable Size) x 4 Fibers / Cable Utilization) / (## of Channels
x Equipment UtUizlltion)] /3 Innerducts Per Duct
4158 x [«5.53/24) x 4/ ,67) / (96 x .71)] = $83.92

<1000 ft 9000 x [«24.48/48) x 4/ ,67) / (96 x .71)] /3 =$134.01
>1000 ft. (10164-9000) x [«35.65/48) x 4/ ,67) / (96 x ,71)] /3 =$25.24
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The final Investments for the fiber feeder ere the SAl ( Serving Area Interface) and DLC ( Digitsl Loop Carrier) Equipment.
The SAl investment can be obtained dir8dty from the table on PAGE 12.0. The OLC investments are on PAGE 13.0. There
are two investments for DLC, a fixed and a variable investment. The fixed investment is per location and is divided by the
working lines to determine the "Fixed" investment per line. The working lines are cak:uI8ted by multiplying the channel
capacity by the pair-gain equipment utilization (Page 3.0). The variable investment is already an investment per line.

SAl Investment (Density 51 - 150) = $34.39

OLC Investments (Density 51 -150):
Fixed = 34800 / (96 x .71) =$510.56
Variable =$271.00
Total DLC Investment per line = $781.56

SUMMARY OF OUTSIDE PLANT INVESTMENTS

Description of Plant
Distribution Plant

Underground Copper Cable
Buried Copper Cable
Aerial Copper Cable
Pole Line
Conduit
Terminal
Service Drop

Feeder Plant

Undefground Fiber Cable
Buried Fiber Cable
Aerial Fiber Cable
Pole Line
Conduit
SAl
DLC

Units Inveetment

139 $8.63
2773 $325.04
1710 $118.40
1710 $117.21
139 $15.09
1 $232.20
1 $160.67

Total Distribution $977.24

10164 $90.51
1078 $26.54
4158 $52.20
4158 $83.92
10164 $159.25

1 $34.39
1 $781.56

Total Feeder $1,228.37

TOTAL LOOP ( > 1000") $2,281.81
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